The Three-Factor Eating Questionnaire (TFEQ) is one of the most widely used instruments to study different eating behaviors. It measures three types of eating behaviors namely: cognitive restraint, uncontrolled eating and emotional eating. The present study aims to evaluate the factor structure and reliability of the Portuguese version of the TFEQ-R21, using a confirmatory factor analysis (CFA). The sample includes 468 participants from the general population, with ages ranging from 18 to 60 years. Results from the CFA confirmed the TFEQ-R21 three-factor structure and the model revealed an acceptable fit to the data (χ 2 (186) = 443.211, p < 0.001; χ 2 /df = 2.329; CFI = 0.933; TLI = 0.925; RMSEA = 0.054; SMRS = 0.053). Multigroup analysis results support strong measurement invariance across genders. Furthermore, all three dimensions presented adequate psychometric properties. Overall, results support that the Portuguese version of the TFEQ-R21 is a useful, reliable and robust instrument to assess relevant eating behaviors. Level of evidence V, descriptive studies.
Introduction
Literature has been highlighting the importance of studying distinct types of eating behaviors (e.g., dietary restraint, emotional eating, uncontrolled eating), as they seem to be associated with different weight and health-related outcomes [1, 2] . This seems especially important given the increasing prevalence of obesity, eating and weight-related problems [3] .
Although it is especially prevalent in adolescent girls and young women, unhealthy eating behaviors can appear in different forms and degrees of severity across different populations [4, 5] . This emphasizes the need for valid and usable instruments applicable to a wide range of populations [1] . The Three-Factor Eating Questionnaire (TFEQ) [6] is one of the most widely used instruments to study eating behaviors. Originally, it contained 51 items and was designed to assess three distinct eating behaviors (cognitive restraint, disinhibition and hunger) in people with obesity [6] . The TFEQ has been translated into different languages and cultures (e.g., [1, 2, 7, 8] ).
Nevertheless, the original three-factor structure of the TEFQ failed to be replicated in subsequent studies (e.g., [5] ). Therefore, Karlsoon et al. [5] , using a large sample of obese middle-aged Swedish participants, developed a revised and shorter version of TFEQ with 18 items. The TFEQ-R18 significantly improved the scale's psychometric properties. Several items from disinhibition and hunger dimensions were grouped and created one global dimension named Uncontrolled Eating and a new dimension emerged with items reflecting Emotional Eating [5] . Empirical support has been found for the TFEQ-R18 factor structure, and its ability to distinguish between different eating patterns, in both populations with and without obesity (e.g., [2] ). Later, three additional items were added in the Emotional Eating dimension to minimize floor and ceiling effects. This new version of the TFEQ (TFEQ-R21) 1 3 further improved TFEQ's psychometric properties [7, 9, 10] .
Cognitive restraint, uncontrolled eating and emotional eating patterns have been associated with distinct outcomes [1, 2] . Cognitive restraint has been one of the most widely researched eating behaviors. In fact, the term restraint, dietary restraint, cognitive restraint or restrained eating are frequently used interchangeably, and refer to the conscious and constant efforts to restrict food intake to achieve a desirable weight (e.g., [1] ). Given the increasing obesity rate and the easy access to abundant food, it would be expected restrained eating to be an adaptive behavior to foster weight loss [11] . Higher levels of restraint has been associated to lower BMI, total energy intake, energy expenditure (e.g., [12, 13] ) and greater weight loss [14] . However, in many prospective studies, restraint has also been linked to binge eating, obesity and weight gain [15, 16] . In one hand, it is possible that individuals may fail in their attempts to restrict food intake. On the other hand, although restrained eaters may consume less food than they desire to, this does not necessarily mean that the amount is less than what they would need to lose weight (e.g., [17] ).
Taken together these findings led several authors to claim that restrained eating is not the same as dieting [7, 18] and that instruments assessing restraint eating may be assessing the intent to diet and not the actual dieting behaviors [19] . Additionally, in a study testing the validity of four questionnaires, the TFEQ was found to be the only one that actually assessed intent to diet and actual caloric restriction [20] .
Uncontrolled eating refers to the tendency to overeat as a result of a loss of control over the intake, as well as subjective feelings of hunger [1, 5] . Given that individuals are exposed to a high-risk food environment it is expected that, to some extent, they will overeat. Several studies found uncontrolled eating to be associated with increased energy intake, consumption of high caloric food and preference for fatty and salty foods [21] . Moreover, individuals with high levels of uncontrolled eating tend to present higher BMIs, less success in weight loss attempts and binge eating behaviors [13] .
Lastly, emotional eating can be described as a mood regulation strategy, which can result in overeating, in response to dysphoric states, such as anxiety, depression, anger, and loneliness (e.g., [22] ). Although, initially, emotional eating seems to alleviate undesired internal experiences (e.g., negative affect, shame, self-criticism) it often produces a rebound effect, enhancing those negative internal experiences and perpetuating a cycle of dysfunctional eating behaviors [22, 23] . In fact, several studies emphasize that emotional eating is associated with a higher energy intake, BMI and unhealthy food choices [1, 21, 24] , higher levels of shame, distress and psychopathological symptoms [6, 24, 25] .
Although the majority of the studies concerning eating behaviors were conducted only with women, evidences for gender differences have been found [2, 10, 26] . In fact, women tend to report significantly higher levels of cognitive restraint and emotional eating than men [7, 25, 27] . Research concerning gender differences for uncontrolled eating found mixed results. Whereas several studies found that women tend to present higher levels of uncontrolled eating than men [7, 28, 29] , others found higher levels in males [30, 31] or no gender differences at all [2, 7] . Nevertheless, it is possible that men and women do differ in terms of the types of food they seek [32] .
In Portugal, only the TFEQ versions with 51 and 18 items were studied [8, 33] . Thus, the main purpose of the present study was to conduct a confirmatory factor analysis and evaluate the psychometric properties of the Portuguese version of the TFEQ-R21, in a sample of the general population. Additionally, TFEQ-R21 gender invariance was explored, as well as, gender differences in eating behaviors. Women are expected to report significantly higher levels of cognitive restraint and emotional eating than men. Given the mixed results that have been found for gender differences in uncontrolled eating patterns, no hypothesis were formulated at priori. Finally, the associations between the three different types of eating behaviors and BMI, psychopathological symptoms, shame, self-criticism and eating psychopathology were also explored. It is expected that all TFEQ-R21 dimensions would be positively associated with higher BMI, psychopathological symptoms, shame, self-criticism and eating psychopathology levels and negatively related to reassured-self.
Methods

Participants and procedures
The sample included 468 participants, 67.1% female (n = 314) and 32.9% male (n = 154), with ages ranging from 18 to 60 years from the general community. Participants were invited to take part in the study at Coimbra's city bureau while waiting. There were no exclusion criterion apart from participants' age (≥ 18 to ≤ 60). The sample presented a mean age of 32.58 years (SD = 11.49) and a mean of 13.72 (SD = 3.12) years of education. Concerning marital status 59.8% of the participants were single and 27.8% were married. The participant's BMI mean was 23.63 (SD = 3.59). Previous to data collection the study was approved by the ethical committee of the Faculty of Psychology of the University of Coimbra. All participants were informed about the aims, as well as the voluntary and confidential nature of the study. After signing the informed consent, participants completed the questionnaires that took approximately 20 min.
Measures
Demographic data Participants were asked about their gender, age, educational level, current height and weight. Then BMI (Wt/Ht 2 ) was calculated.
Three-Factor Eating Questionnaire-Revised21 (TFEQ-R21) [9] is a 21 item instrument that measures three domains of eating behavior: cognitive restraint, uncontrolled eating and emotional eating. The first twenty items are rated on a 4-point Likert scale and the item 21 is answered through an 8-point Likert scale [5] . Several studies confirmed that all three subscales present adequate internal consistency (α = 0.76 for cognitive restraint, 0.83 emotional eating and 0.85 for uncontrolled eating), discriminant and convergent validity [10] .
Forms of Self-Criticizing and Reassuring Scale (FSCRS) [34, 35] is a self-report scale that assesses the tendency to criticize or reassure the self when facing failures or errors. It includes 22 items, divided into three subscales: inadequate-self, reassured-self and hated-self. Items are rated on a five-point Likert scale (0 = "Not at all like me" to 4 = "Extremely like me"). The original instrument presented good internal consistency (Cronbach's alphas ranging between 0.86 and 0.90) [34] . In the Portuguese version inadequate-self (α = 0.89) and reassuredself (α = 0.87) presented good internal consistency values and hated-self showed an acceptable internal consistency (α = 0.62) [35] . In this study the internal consistency was α = 0.88 for reassured-self, α = 0.82 for inadequate-self and α = 0.70 for hated-self.
Depression Anxiety Stress Scale (DASS-21) [36, 37] is a 21 items self-report measure that assesses psychopathological symptoms: depression, anxiety and stress. Subjects are instructed to respond to what extent experienced each symptom in the last week, using a frequency of four-point scale (0 = "Did not apply to me at all" to 3 = "Applied to me most of the time"). The original version showed good internal consistencies (0.81 for depression and stress dimensions and 0.83 for anxiety) [36] . In the Portuguese version the internal consistencies were α = 0.74 for anxiety; α = 0.85 for depression and α = 0.81 for stress [37] . In this study the internal consistency was α = 0.89 for depression and stress and α = 0.85 for anxiety.
Eating Disorders Examination Questionnaire (EDE-Q) [38, 39] is a well-known instrument that assesses eating psychopathology symptoms. It comprises four subscales: weight concerns, shape concerns, eating concerns and eating restraint. Items are scored using a 7-point rating scale, with higher scores indicating higher levels of disordered eating attitudes and behaviors. The EDE-Q has consistently proved to be a reliable measure of eating psychopathology [40] . In the current study only EDE-Q total score was used and the internal consistency was α = 0.94.
Other as Shamer Scale (OAS) [41, 42] is a self-report measure with 18 items, designed to assess external shame, using a Likert 5-point scale (0 = "never" to 4 = "almost always"). Higher scores indicate higher external shame. Both the original (α = 0.96 clinical sample and 0.92, non-clinical sample) [41] and the Portuguese versions (in a non-clinical sample) presented good psychometric properties (α = 0.92) [42] . The OAS internal consistency in this study was α = 0.94.
Data analysis
The confirmatory factorial analysis and the multi-group analysis were conducted using MPlus Software. All remaining analyses were performed with SPSS.
The confirmatory factor analysis (CFA) was performed to test the three-factor structure of TFEQ-R21, in a Portuguese sample. The maximum likelihood robust estimator (MLR) was used for the CFA and multi-group analyses due to the categorical nature of the variables and because it has performed well with non-normal ordinal data [43] . Several goodness-of-fit indices and recommended cut-points were used to assess model fit: Chi-square (χ 2 ; p ≤ 0.05), normed Chi-square (χ 2 /df > 3 indicate adequate model fit) [47] , Comparative Fit Index (CFI ≥ 0.90, acceptable, and ≥ 0.95, desirable), Tucker-Lewis Index (TLI ≥ 0.90, acceptable, and ≥ 0.95, desirable), Root Mean Square Error of Approximation (RMSEA ≤ 0.07, good fit) and Standardized Root-mean-square Residual (SRMR ≤ 0.08) [44] . For model comparison (three-factor model versus two-factorial model) the CFI difference test was performed, with a positive difference in CFI indicating fit improvement [45] .
Items' local adjustment was analyzed through the inspection of items' factor loadings (λ) which represent the strength of the relationship among the latent variable and the observed variable. All factor loadings should be significant (p ≤ 0.05) and λ ≥ 0.40.
To examine TFEQ-R21 reliability, Cronbach's alphas and the item total correlations were used [46] . Furthermore, composite reliability (CR ≥ 0.70 considered acceptable) was estimated. It reflects internal consistency of each construct and indicates the degree to which the individual indicators are all consistent with their common latent construct. Reliability was also measured through the average variance extracted (AVE) that should be ≥ 0.50 [44] .
Furthermore, measurement invariance across gender was assessed through a multi-group confirmatory factor analysis. Configural invariance was tested by the invariance of the model configuration (the pattern of free and fixed model parameters) across groups. The invariance of the structural model was assessed by the Chi-square difference test [47] . Measurement invariance was evaluated through the comparison between the unconstrained model and a model where all factor loadings are constrained to be equal across groups (weak factorial invariance). Additional we tested for strong 1 3 factorial invariance through the comparison of the unconstrained model with a model with factor loadings and item intercepts constraint (strong factorial invariance). This provides substantively invariant interpretations regarding differences in factor means and variances across groups [44] .
Independent sample t tests were performed to explore gender differences in cognitive restraint, emotional and uncontrolled eating. Effect sizes were calculated using Cohen's d test. Cohen's guidelines were used to interpret effect size magnitude [48] . Convergent and divergent validities were assessed through Spearman correlations between: TFEQ-R21 dimensions and eating psychopathological symptoms (EDE-Q); BMI, external shame (OAS); depression, anxiety and stress (DASS-21); reassured-self, hatedself, and inadequate-self (FSCRS).
Results
Preliminary data analyses
To assess the normality of all variables skewness (sk) and kurtosis's (ku) values were analyzed. No severe violations to the normal distribution were found, as all variables presented skewness and kurtosis's values < 1. In addition, the use a robust MLR estimator, allows for the correction of non-normality-induced bias in the standard errors| [49] . Moreover, data was analyzed for multivariate outliers using Mahalanobis distance statistic (D 2 ). Although some cases presented values that indicate the presence of outliers, extreme values were not detected and outliers were maintained. In fact, it has been suggested that data are more likely to be representative of the population when outliers are included [46] .
Confirmatory factor analysis
The three-factor structure of the TFEQ-R21 was tested through a confirmatory factor analysis. The polychoric correlation matrix was examined. Results showed that all items from the same latent factor were positively and significantly correlated. The model tested presented an acceptable model fit [χ 2 (186) = 443.211, p < 0.001; χ 2 /df = 2.329; CFI = 0.933; TLI = 0.925; RMSEA = 0.054, 90% CI (0.048-0.061); SMRS = 0.053]. The Chi-square value was statistically significant, however, it is known that Chi-square is very sensitive to sample size and tends to produce significant results with large samples [50] . Overall, all items presented good local adjustment, ranging from λ = 0.87 (item 16) to λ = 0.41 (item 20) (Fig. 1) .
Concerning the correlations between the TFEQ-R21 dimensions, cognitive restraint presented positive and weak associations with uncontrolled eating (r = 0.13) and emotional eating (r = 0.26). As expected, uncontrolled eating and emotional eating dimensions were strongly correlated (r = 0.62). Thus, a two-factorial solution (including cognitive restraint and combining emotional and uncontrolled eating into one factor) was also tested through a CFA. Results from the this two-factorial model showed a poor fit to the data [χ 2 (210) = 4066.228, p < 0.001; χ 2 /df = 19.363; CFI = 0.805; TLI = 0.783; RMSEA = 0.092, 90% CI (0.087-0.098), SMRS = 0.086] supporting the three-factor structure. Additionally, when the two models were compared, the threefactor model was statistically superior to the two-factorial model (∆CFI = 0.128).
Multiple-group analysis for gender invariance
Literature has shown significant gender differences in different eating behaviors [2, 7, 10] , which led us to test TFEQ-R21 for gender invariance, through a multi-group analysis. The model presented a good fit to the data for both male and female genders: GFI = 0.90, TLI = 0.95, RMSEA = 0.034, (0.028-0.039), p < 0.001. There was no significant difference regarding factor weights (Δχ 2 (18) = 21.777; p = 0.242), nor in terms of intercepts (Δχ 2 (24) = 31.647; p = 0.136), which shows strong measurement invariance (metric and scalar invariance). Table 1 displays means, standard deviations, corrected item total correlation, Cronbach's alpha if item deleted and Cronbach's alpha for TEFQ-R21 dimensions. As can be seen, all subscales revealed a good internal reliability, with a Cronbach's alpha of 0.92 for emotional eating, 0.84 for uncontrolled eating and 0.83 for cognitive restraint. Additionally, all items had item total correlations values above 0.30 and significantly contribute to each dimension. Furthermore, the three dimensions showed good composite reliability (0.92 for emotional eating, 0.89 for the cognitive restraint, and 0.82 for the uncontrolled eating). The emotional eating and cognitive restraint subscales presented good average variance extracted (0.78 for emotional eating, 0.57 for cognitive restraint), while the AVE for uncontrolled eating (AVE = 0.49) was just below the recommended cut-off point of < 0.50.
Descriptive statistics and reliability analysis
Descriptive data for gender
To explore differences between male and female participants in TFEQ-R21 dimensions independent t tests were performed. No significant gender differences were found for uncontrolled eating (t (466) = 1.093, p = 0.275, Cohen's d = 0.11). Contrarily, significant gender differences were found for cognitive restraint (t (466) = 2.448, p = 0.015, Cohen's d = 0.25) and emotional eating patterns (t (466) = 6.535, p < 0.001, Cohen's d = 0.66), with females reporting higher levels than males. The effect size was small for cognitive restraint and moderate for emotional eating. 
Convergent and divergent validity
Spearman correlations were performed to explore TFEQ-R21 associations with other measures ( Table 2 ). All TFEQ-R21 dimensions presented significant, positive and low to moderate correlations with all EDE-Q total, depression, anxiety, stress and inadequate-self. Uncontrolled eating has a positive and low association with hated-self. Moreover, uncontrolled and emotional eating presented significant, positive but low associations with external shame. BMI was positively linked with cognitive restraint, but not with emotional and uncontrolled eating dimension. Finally, uncontrolled and emotional eating had significant, negative and low correlations with reassured-self, while no significant association was found for cognitive restraint.
Discussion
The TFEQ is one of the most widely used self-report instruments to assess three distinct eating behaviors [6] . The current study main aim was to confirm the three-factor structure of the TFEQ-R21 and explore its psychometric properties in a Portuguese sample from the general population.
Overall, the TFEQ-R21 three-factor structure was confirmed, which is in line with previous studies [7, 10] , with the model presenting a good model fit. Furthermore, all three TFEQ dimensions revealed good internal consistency, with values similar to those found in previous studies [7, 10] . Additionally, in our study emotional eating and cognitive restraint dimensions presented good composite reliability and average variance extracted. Although the uncontrolled eating dimension presented a good composite reliability, 2.07 0.91 0.60 0.82 6. "Being with someone who is eating, often makes me want to also eat" 2.28 0.92 0.56 0.83 8. "I often get so hungry that my stomach feels like a bottomless pit" 1.99 0.84 0.51 0.83 9. "I'm always so hungry that it's hard for me to stop eating before I finish the food on my plate" the average variance extracted value was below the recommended cut-point of 0.50. Nevertheless, these results show support that the Portuguese version of TEFQ-R21 has adequate psychometric properties. As expected uncontrolled eating and emotional eating dimensions were strongly correlated with each other, which led us to test a two-factor solution. This solution presented a poor fit to the data, supporting the original three-factor structure. On the other hand, cognitive restraint presented positive yet week correlations with uncontrolled eating and emotional eating. This is particularly interesting result as the association between cognitive restraint and uncontrolled and emotional eating has mixed results. While some studies report a positive link between restraint and uncontrolled and emotional eating [15, 16, 51] not all studies found this relationship to be significant (e.g., [5] ). This finding seems to suggest that individuals that are attempting to restrict their food intake also report a tendency to overeat and use food to deal with their emotions. Nevertheless, these mixed results may result from the distribution of rigid and flexible restraint patterns in the population under study, as these two distinct aspects of restraint are related to distinct eating patterns and weight outcomes [13] .
Additionally, results from the multiple-group analysis supported the TFEQ's strong measurement invariance, allowing researchers to establish reliable interpretations across genders. As far as we know, only one study had tested the TFEQ invariance across genders, in a sample North Americans with and without obesity [10] .
Regarding gender differences, our data showed that women reported higher scores in cognitive restraint and emotional eating than men, which is consistent with results from previous research [2, 7, 10, 26] . It seems that women consciously restrict more the food intake than men, to control their body weight or achieve a desired weight [26] . Additionally, consistent with the literature, women seem to use food as a mood regulation strategy, to alleviate negative internal states, more often than men [30] . Interestingly, no gender differences were found for uncontrolled eating patterns, suggesting that women and men do not differ in the tendency to eat in response to situational or hunger cues. However, previous findings revealed mixed results [2, 7, 10, 28, 29] . Although no differences were found, it is possible that women and men may differ in terms of the type of food they seek [32] .
The Portuguese version of the TFEQ-R21 also revealed adequate convergent and divergent validity. As expected, and consistent with previous evidence [5, 24, 33] , higher levels of cognitive restraint, uncontrolled and emotional eating were positively associated with more eating psychopathology and anxiety, stress and depressive symptoms. Moreover, these unhealthy eating behaviors (particularly emotional and uncontrolled eating) were also positively associated with higher levels of external shame and selfcriticism patterns. This suggests that individuals who perceive themselves as inferior, flawed or inadequate and adopt a more critical attitude toward themselves also tend to engage in more dysfunctional eating behaviors. In fact, this is in line with the growing amount of evidence that points out for the harmful association between shame, selfcriticism and disordered eating behaviors [25, 52] .
Although cognitive restraint presented no significant correlation with reassured-self, emotional eating and uncontrolled eating dimensions were negatively correlated with reassured-self. This seems to suggest that individuals that are able to have a caring and warm attitude towards themselves, especially when facing setbacks present less tendency to eat in response to situational and emotional cues.
Concerning the relationship between the TFEQ-R21 dimensions and BMI, our results revealed that higher levels of cognitive restraint patterns were associated (although not strongly) with higher BMIs. This results seem to be in line with other studies associating this behavior with higher weight [1, 7, 10, 28] . However, there is some evidence suggesting that although baseline restraint is negatively or unrelated to weight change, increasing levels of restraint during a dietary intervention can produce greater weight losses over 1-year period [14] . Unexpectedly, emotional and uncontrolled eating were not significantly associated with BMI. One possible explanation may rely on the nature of the sample used (general population sample). Our results mirror the ones found by Medeiros and collaborators [7] with a student Brazilian sample. However, in individuals with obesity emotional and uncontrolled eating patterns are consistently related with higher BMIs [10] . In fact, our sample did not present high tendency to overeat in response to situational cues or emotional states, which may not interfere significantly with their weight. On the other hand, at least partially, these different results may reflect the BMI's limitations as an indicator for body fat and obesity.
The current study has some limitations. Firstly, the use of a cross-sectional design does not allow us to draw causality. Future research with longitudinal designs are needed to better understand the relationship between different eating behaviors and BMI and to explore TEFQ-R21 test-retest reliability. Secondly, the use of a convenience and nonhomogenous sample (regarding gender) limits the generalization of the data to specific populations (e.g., people with obesity or eating disorders). Finally, all data was collected through self-report questionnaires, which can be biased due to subjects under-or over reporting.
In conclusion, the Portuguese version of the TFEQ-R21 presents a robust three-factor structure and is a short and psychometrically valid measure, able to distinguish three distinct types of eating behaviors (cognitive restraint, emotional eating and uncontrolled eating) in both males and females.
